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Method for producing fabric-reinforced capillary membranes, 
particularly for ultrafiltration 

The object of the invention is a method for producing fabric- 
reinforced capillary membranes, particularly for ultrafiltration, 
in which a fabric tube is coated with a polymer solution and is 
guided through a precipitation bath, where the polymer solution 
is converted into a microporous layer in the precipitation bath, 
and a membrane that is reinforced by the fabric tube is formed. 

In a method known from U.S. 4,061,821, from which the invention 
proceeds, a fabric tube coated with a polymer solution is drawn 
through a precipitation bath, where the fabric tube is guided on 
deflection rollers in the precipitation bath. The sensitive 
surface of the coated fabric tube is damaged by the contact on 
the deflection rollers. In particular, micropores in the outer 
skin of the membrane, which are formed in the precipitation bath 
by means of phase inversion of the polymer solution, are 
destroyed by the mechanical contact and deflection of the fabric 
tube. The known method is unsuitable for the production of 
ultrafiltration membranes. At most, microf iltration membranes, 
which have more open pores and a significantly softer structure 
than ultrafiltration membranes, can be produced using the method. 



The invention is based on the task of developing the method for 
the production of fabric-reinforced capillary membranes in such a 
manner that the membrane surface is not exposed to any mechanical 
stresses in the precipitation bath. 

This task is accomplished, in the method described initially, 
according to the invention, in that the fabric tube coated with 
the polymer solution passes through the precipitation bath from 
top to bottom, without mechanical contact, and exits through a 
nozzle at the bottom, whereby liquid flows out of the nozzle, 
which liquid exerts a tensile force stabilizing the course of the 
coated fabric tube, on the capillary membrane leaving the 
precipitation bath. In the nozzle, the capillary membrane is 
centered by means of the liquid that flows off in ring shape 
around the membrane. In this connection, the liquid exerts a 
force directed in the advancing direction, which makes it 
possible for the membrane to pass through the precipitation bath 
at a pre-determined speed. The tensile force can be controlled 
by means of the flow velocity at which the liquid flows out of 
the nozzle. 

An advancing device that engages the semi-permeable membrane 
layer of the capillary membranes is not required in the method 
according to the invention, so that damage to the sensitive 



membrane layer is precluded. Preferably, the fabric tube is 
drawn off from a supply roller by means of an advancing drive 
that can be regulated, and passed to a device for coating the 
fabric tube arranged behind the advancing drive in the transport 
direction. The speed at which the fabric tube is guided through 
the subsequent precipitation bath can be controlled by means of 
the advancing drive. The mechanical contact connected with the 
advancing process takes place before the fabric tube is coated 
with the polymer solution. 

According to a preferred embodiment of the method according to 
the invention, the fabric tube coated with the polymer solution 
passes through a pipe arranged vertically, which contains the 
precipitation bath and has a nozzle-shaped narrowing at its lower 
end. 

In the precipitation bath, the polymer of the coating, dissolved 
in a solvent, is converted to a solid material, whereby the 
solvent passes over into the precipitation bath and leaves 
micropores in the polymer. An accumulation of the solvent in the 
precipitation bath impairs the precipitation, which is also 
referred to as phase inversion in the field of membrane 
production. In addition, pre-determined temperatures must be 
maintained during the precipitation process. According to a 



preferred embodiment of the invention, precipitation agent is 
supplied to the pipe in an application amount that is sized in 
such a way that limit values for the temperature and/or the 
permissible solvent concentration can be maintained in the 
precipitation bath, whereby merely a partial stream of the 
precipitation agent supplied to the pipe flows out through the 
nozzle-shaped narrowing at the lower end of the pipe, and the 
other part of the supplied precipitation agent is drawn off from 
the pipe at a different location. The precipitation agent can, 
for example, be supplied at a lower pipe segment, whereby an 
overflow is drawn off at the upper end of the pipe. 

The capillary membrane leaving the precipitation bath can be 
passed to a post-precipitation bath, which is arranged below the 
precipitation bath, for further conditioning, without contact of 
the membrane surface. It is practical if the capillary membrane 
is already cut to length after it leaves the precipitation bath. 

Using the method according to the invention, it is also easily 
possible to produce capillary membranes that are open only at one 
end, and closed at the other end. The production of this 
membrane type takes place in simple manner, in that the fabric 
tube is closed in pre-determined segments, before it is coated or 
after it leaves the precipitation bath, and that the membrane 



tube leaving the precipitation bath is cut to measure, in such a 
manner that capillary membranes each having an open and a closed 
end are formed. The fabric tube can also be closed by means of 
thermal bonding or ultrasound bonding. Another possibility of 
closing consists of injecting a polymer solution into the fabric 
tube, which forms a solid plug in the precipitation bath and/or 
in a post-precipitation bath. 

In the following, the method according to the invention will be 
explained using a drawing that merely represents an exemplary 
embodiment. The single figure shows a method schematic for the 
production of fabric-reinforced capillary membranes, particularly 
for ultrafiltration. Ultrafiltration membranes are microporous 
filter media whose pores are so small that they represent a 
barrier not only for particles of any type and shape, but also 
for all microorganisms, i.e. bacteria, parasites, and viruses. 
The active layer of the membranes, also called the semi-permeable 
layer, consists of organic polymers, e.g. polysulfone, 
polyethylene, polypropylene, and the like. The membranes 
generally possess an outside diameter of less than 5 mm and are 
referred to as capillary membranes, frequently also as hollow- 
fiber membranes. A diameter range between 0.5 and 3 mm is 
preferred. 
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In the case of the method shown in the figure, a fabric tube 1 is 
drawn off from a supply roller 3, by means of an advancing drive 
2 that can be regulated, and passed to a device 4 for coating the 
fabric tube arranged behind the advancing drive 2 in the 
transport direction. Products that are known from the production 
of cable sheathing and are available as mass-production products 
can be used as the fabric tube 1. After an external coating with 
a polymer solution 5, the coated fabric tube is guided through a 
precipitation bath 6, where the polymer solution is converted 
into a microporous membrane layer, and a membrane that is 
reinforced by the fabric tube 1 is formed. The fabric tube 1 
passes through the precipitation bath 6 from top to bottom, 
without mechanical contact, and exits through a nozzle 7 at the 
bottom. Liquid also flows out of the nozzle 7, which liquid 
exerts a tensile force stabilizing the course of the coated 
fabric tube, on the capillary membrane 8 leaving the 
precipitation bath. The liquid flowing out of the nozzle 7 
causes a straight run of the fabric tube 1 in the precipitation 
bath 6, without mechanical contact and without deflections. 



The precipitation bath 6 is arranged in a vertical pipe 9, which 
has a narrowing forming the nozzle 7, at its lower end. The 
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precipitation agent, in most cases water, is for example supplied 
at a lower pipe segment 10, whereby merely a partial stream flows 
out through the nozzle-shaped narrowing 7 at the lower end of the 
pipe 9, and an overflow 11 is drawn off at the upper end of the 
pipe 9. The application amount is sized in such a way that limit 
values for the temperature and/or the permissible solvent 
concentration can be maintained in the precipitation bath 6, and 
in this regard, a sufficient exchange of the precipitation agent 
is guaranteed. 

The capillary membrane 8 leaving the precipitation bath 6 is 
passed to a post-precipitation bath 12, e.g. a water bath, for 
further conditioning, without contact of the membrane surface. 
In this connection, it can be cut to length by means of a cutting 
device 13 arranged between the precipitation bath 6 and the water 
bath 12. 

Using the method according to the invention, it is also possible 
to produce capillary membranes that are open at one end, and 
closed at the other end. For the production of capillary 
membranes open on one end, the fabric tube 1 is closed in pre- 
determined segments, before it is coated or after it leaves the 




precipitation bath 6, for example by means of an ultrasound 
bonding device 14, and the membrane tube leaving the 
precipitation bath 6 is cut to measure, in such a manner that 
capillary membranes each having an open and a closed end are 
formed. 

Using the method according to the invention, not only capillary 
membranes for ultrafiltration, but also for other membrane 
separation methods, such as microf iltration, nanof iltration, and 
the like, can be produced. 



